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Abstract
To understand the structural and thermal properties of the mixed crystals, thermogravimetric (TG) and differential thermal analysis (DTA), and FTIR and Raman spectral studies were carried out for the mixed crystals of Zn a /Mg b ammonium sulfate of composition namely 'a' (fraction by weight of salt [1] [2] [3] [4] [5] .
The reveal of the relationship between the structure and thermolysis of metal complexes, the study of the influence of metal and ligand nature upon the process of thermal decomposition is of the interests [6] [7] [8] [9] [10] [11] [12] [13] . It is not surprising therefore, that many authors have investigated the nature of metal and ligand bonds by examination of their thermal and spectral properties [14] [15] [16] [17] . In our previous papers, we described the thermoanalytical properties of Mg(II), Cu(II), Ni(II), Co(II) and Fe(III) complexes with pyridine and its derivatives [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . Little information is known about the Zn/Mg ammonium sulfate, mixed crystals. Therefore, this paper describes the preparation and structural deformation arising due to the formation of mixed crystals of Zn/Mg ammonium sulfate in varying proportions based on their thermoanalytical (TG and DTA) and spectral (FTIR and Raman) properties. 
Experimental
Synthesis of the compounds
Measurements
Thermal Analysis was carried out using a STANTON Red Craft STA 1500. Simultaneous thermal analysis series were designed to give TG and DTA data simultaneously. The Simultaneous Unit eliminates the problem of correlating TG and DTA data for the same materials and is more superior to the individual technique.
The FTIR spectrum has been recorded on a Perkin Elmer 283 Spectrophotometer using KBr pellet technique.
Results and discussion
Thermal analysis
The Results of TG analysis is presented in the In hydrogen bonded inorganic systems the observation of combinations of bending modes (γ 2 , γ 4 ) with the internal rotation mode γ 6 indicates that the ion is not rotating freely in the crystalline lattice. For a free tetrahedral SO 4 2ion, the γ 1 , γ 2 , γ 3 and γ 4 , modes are expected to have frequencies at 981, 451, 1104 and 613 cm -1 , respectively. The splitting of this non-degenerate mode into a doublet (956 and 985cm -1 ) is indicative of strong interaction between vibrating sulfate ions, a weak bond observed at 980 cm -1 in FTIR is assigned to this mode. The removal of degeneracy of the stretching mode with appreciable shift from the free ion values indicates that the linear distortion is greater than the angular distortion. This finds support from crystal structure data.
Vibrations of [Mg(OH 2 ) 6 ] 2+ :
The Assignments of bands to the vibrations of the complex has been done based on the fact that the stretching modes will appear at higher frequencies. In FTIR, this mode is also detected at 400 cm -1 the splitting of the γ 2 (E g ) mode into a doublet is due to sight symmetry effect. Complete removal of degeneracy of the γ 5 (+2 g ) mode results in the appearance of a triplet in the region (164 to 2003) cm -1 . This indicates distortion of the complex octahedron due to lack of symmetry of neighbours to which water molecules are hydrogen bonded. expected to be weak due to the low polarizabilities. In inorganic salts hydrates having linear hydrogen bonds, the rocking mode will appear at higher frequencies than the wagging modes. The bands have been assigned in the order (γ r > γ t > γ w ) (subscripts r, w and t refer to the rocking, wagging and twisting modes of water). They are detected as broad bands only in FTIR spectra. The shift in bands and intensity variations are due to the variations in strength of the different bonds.
Vibrations of [Zn(OH
External Modes: The external modes of NH 4 + ions will fall at higher frequencies than that of the SO 4
2-
ions. The bands observed at 327 and 130 cm -1 have been assigned to the librational and translational modes of NH 4 + ion, respectively while the bands observed at 93 cm -1 and at 77, 64 and 57 cm -1 have been assigned to the librational and translational modes of the SO 4 2ion respectively. The Torsional mode of NH 4 + ion is observed at 366 cm -1 as expected.
The spectral data from FTIR reveals that there is shift in the frequencies in the mixed crystals of 'a' (0.75, 0.5, 0.25) values.
Conclusions
Thermal (TG and DTA) and spectral (FTIR and Raman) studies were carried out for the pure and 
